| INTRODUC TI ON
Collaborative models of research are rooted in long-standing political, social and artistic traditions, and the multitude of collaborative research practices and co-production models reflects different motivations, activities and discourses. 1, 2 For this reason, coproduction is a contested concept 3 and has been described as a 'poorly formulated' term. 4, 5 Facer and Enwright argue that no single research method can be labelled 'co-production' but 'Instead, there are myriad different forms, practices and methods that project teams are using to address the question of how to create new knowledge and practice about "communities"'. 5 In this paper, the authors refer to co-production as a principle of engaging and integrating the multiple perspectives of stakeholders to shape the understanding, and processes of knowledge generation, its application and use. 6 This approach -which goes beyond participation and engagement of the public -has been defined as one in which 'researchers, practitioners and the public work together, sharing power and responsibility from the start to the end of the project, including the generation of knowledge'. 2, 7 Crucially, co-production is predicated on the sharing of power to create quality services, programmes and policies. 8 Despite the value placed on equal research partnerships, Banks and colleagues found that 'there are relatively few published accounts that combine the perspectives of both parties in reflecting on their experiences of the process of collaboration'. 9 Perhaps rarer still is an account of co-production that is written primarily from the perspective of the 'community researcher'. In this paper, we address this gap, with co-researchers Nura and Fiona sharing reflective insights into their experience of co-production from inception of the project to the on-going impact work. By doing so, we illuminate ways to achieve active involvement and equal power-sharing. This paper responds to recent calls for empirical evidence about the processes and outcomes of co-production, 1 highlighting how the co-researcher's roles and responsibilities affected the process of co-producing knowledge and how impact was achieved.
Box 1 Nura's story
Imagine you arrive in the UK at the age of 11 with your family, fleeing civil war in Somalia (1988) . Imagine that you start in primary school and this is your first experience of the English language and the fall of snow. Years later when you marry, imagine that you were told that your first-born son has a condition that affects his ability to communicate and socialize but you have not heard of the name of that condition in your mother tongue before.
My son was the most beautiful child in the world. As he turns a toddler, he started laughing at himself, had little sleep and no eye contact, he observed an object for a long time. My mother told me how intelligent my son was as he takes his time to understand how the world works! At his 2-year development check the health visitor asked me if he talks and if he uses eye contact? And then she refers him to a local nursery.
And then that day has come, when I had to meet a team of different professionals, with different roles that I never heard of before. I wasn't really sure what the meeting was about although I did get a number of reports in the post that I never really understood. They said 'autism, he has autism'. 'I have never heard of it before' I said, 'what does it mean and is he mentally ill?' I was so upset and defensive but most of all hopeless as I only wished I understood what exactly autism meant in Somali. I break the news to my family who thought there was nothing wrong with Zak and that he was healthy. I was told that another member of the family spoke late and so 'Zak will talk soon', I should not be worried, 'what do western doctors know', 'don't tell anyone there is something wrong with your child it will bring shame to the family'.
That was not true. He had autism, a neurodevelopmental disorder which comes with a series of impairments. So much time was wasted between the dichotomy of my family and professionals who diagnosed my baby with severe autism. Desperately I started seeking for information, knowledge and education around the subject. Initially my understanding of the condition was a description of mental illness.
Mental illness comes with social exclusion and stigma in the Somali culture. I was offered the 'Early Bird' support programme course for parents and carers, offering advice and guidance on strategies for dealing with young autistic children. I dropped the course after attending a few sessions, because I found the terminology and lack of autism concept overwhelming. I felt lost and confused about my son's condition.
For the next 5 years I tried to understand autism and how services for autistic people operated. I began to get involved in local events and initiatives about autism and moved away from my social groups that perceived autism negatively. This was a very difficult decision, but I was desperate for hope and help for Zak. Attending conferences and higher education hugely influenced my understanding of how to facilitate his interaction and communication development. Zak started using Makaton sign language and started developing verbal communication.
It was the day I understood my son's autism that I started helping him and began on a journey to help him to have a voice. I saw Zak's progress and I also saw other members of my local community who were hiding their children, who were similar to Zak. I knew I needed to educate and empower my community and so I set up an organisation called Autism Independence (AI), the aim which was to mainly raise awareness of autism in the Somali community and among professionals who were involved in their children's care.
This paper is based on a qualitative study which explored the experiences of Somali families who have children with autism, using a community-based participatory research (CBPR) approach 10 at all stages of the research. The unique aspect to this study was that the initial idea was raised by Nura, a member of the local Somali community and then developed with the University of Bristol and NIHR CLAHRC West. The research, a relatively small qualitative study, led to extensive dissemination and on-going impact work, all of which has been jointly owned and negotiated by the co-researchers and community organizations. The first part of this paper reflects on the process, drawing on principles defined for co-production in health and mental health research. 7, 11 Throughout their journey, both coresearchers experienced aspects of the research process as insiders and outsiders, respectively, and they reflect on how they negotiated and renegotiated their roles at every stage. The latter part of the paper explores the impact of this co-produced research, using a theoretical framework developed by Beckett et al 12 to assess both the specific impacts and its broader 'transformative potential'. were to develop a clearer and more nuanced understanding of the range of views on and perceptions of (1) autism in the local Somali community, (2) the process through which a child was identified as having autism and (3) the experiences and challenges of accessing and engaging with services, including suggestions about how the process of diagnosis and receiving services could be improved to fit more closely with social and cultural needs.
| BACKG ROUND TO THE PROJEC T

| Methods
It was agreed that a qualitative design would enable these issues to be explored through in-depth interviews. In order to meet this aim, a community-based participatory research (CBPR) approach 5 was adopted, which is underpinned by principles of community engagement and empowerment, mutual respect and co-learning, as well as commitments to action and improvement. Together Nura and Fiona conducted in-depth bilingual interviews with 15 Somali parents, using both Somali and English. The co-researchers analysed the data together using thematic analysis.
| Findings
Four major themes were identified: 'My child is different', 'Perceptions of autism', 'Navigating the system' and 'Support'. These are reported in full elsewhere. 16, 17 In summary, the research identified the challenges faced by families in the Bristol Somali community in accessing support for their children with autism. There is no Somali word for autism making it hard to understand and accept. Existing cultural stigma related to mental health, challenging behaviour and disability reinforces families' tendency to hide their child and to avoid seeking help early.
Parents often feel isolated and do not engage with support services for their child. The findings highlight the importance of service providers understanding cultural views of autism and the need to raise awareness within the community, reduce stigma and provide support to encourage families not to delay seeking help for their children.
| Dissemination
With agreement from members of AI, this co-produced knowledge 
| Impact
As the co-produced knowledge was disseminated more widely, professionals working with Somali families began to request more resources to increase their cultural understanding of autism, to refine and improve the delivery of services. Aware that policymakers, practitioners, community leaders and others could use the research findings to make change, the team explored ways to broaden the impact of their research, as advocated by proponents of Participatory Health Research (PHR). 21 Considering how effective community theatre had been in awareness raising, the team decided that producing a film could reach multiple audiences and provide a lasting resource for on-going use. A short film could be used to illustrate and bring to life the content of training whilst also being available for Somali families in areas not supported by AI. The agreed aims of the film were (1) to increase understanding and tackle stigma among Somali migrant communities and (2) improve awareness of culture-specific issues in autism among health, education and social care professionals, trainees and policymakers. It will be embedded in existing training for all three sectors and will be freely available online for wider use. The film 'Overcoming Barriers; autism in the Somali community' was launched in April 2019 22 (Box 3).
| PRO CE SS OF CO -PRODUC TI ON
It is acknowledged that a diversity of approaches to co-production exists 23, 24 leading to various ways of measuring its value or impact.
In order to reflect on their experiences, the co-researchers refer to recently defined principles and key features to guide co-production in health research. These are drawn from NIHR INVOLVE, an organization which supports active public involvement in the NHS, public health and social care research 7 and from Roper and Grey, 11 who
Box 2 Reaching out through theatre and research
One of the first steps I took was to contact ACTA, a community theatre company. They agreed to work with myself and other mothers in AI to develop and perform a play; 'Yusuf can't talk'. There were two objectives and outcomes of the play; exposing what life is like for families living with autism; and providing a picture for practitioners to understand cultural barriers. Research demonstrates that drama can be effective medium for communicating sensitive information. We performed the play 6 times in Bristol, once in Holland and later in other UK cities. The audiences were varied and the message reached many people who might not otherwise have heard and understood about autism in the Somali community.
As I met other families affected by autism in my local community, I increasingly learnt that my community are just one of several migrant groups among whom research has identified a higher prevalence of autism. I found out that Dheeraj Rai, a researcher at University of Bristol was involved with autism and migration research in Sweden. So, I contacted him requesting a meeting. Initially I asked him whether more research could be done to discover the reasons for such a high prevalence within the Somali community. Dheeraj suggested that together we apply to an open call for research ideas to the newly established NIHR CLAHRC West. He explained that this funding opportunity might not allow us to explore the reasons behind autism but that we may be able to do some work understanding of the difficulties that families in Bristol are facing to get support for their children with autism.
Dheeraj also suggested that a grant could support the dissemination of the play and the research. Together ACTA, AI and the University of Bristol applied for and were awarded funding from the Wellcome Trust to give a series of presentations.
Box 3 Final reflections
Nura: Imagine being an outsider to the research world; a Somali mum of a child with autism. Imagine the point at which you realise that you became a researcher, familiar with research processes, ethical considerations, interviewing styles, data analysis and presenting research findings for different audiences. Imagine realising how things can change for you, for your child and for your community.
At times my dual roles as researcher and community worker conflicted, creating tension for me. I knew that some participants were not revealing the full extent of their difficulties. I had to contain my personal feelings at times to make sure that the interviews reflected a range of views. The positive response to the research showed me the power of research in giving more of a voice and raising awareness about autism in our community. This increased my motivation to conduct a PhD in this area. Furthermore, through-out this process I immediately felt how important it is for participants having a role with the whole process of the research rather than getting data from them. I ensured that the AI families were informed and involved in making decisions at every step of the process. Seeing how some of our parents have bravely agreed to take part in the film, 'Overcoming barriers' is proof to me that things are changing in our community:
we are not hiding our children with autism instead we are spreading information and understanding both to the professionals and to the Somali community. This partnership has shown my community that research can be co-produced with them and can help to begin making changes for them.
define core principles of co-production for mental health research (see Table 1 ). The current authors have grouped these as (1) ; and (3) developing skills and capacity and opportunities for personal growth. 6 These principles are reflected upon using first-person narrative insights into Nura and Fiona's subjective experience of coproduction.
Establishing effective partnerships
Guidelines indicate the importance of consumers being partners from the outset. 6 In this project, the partnership was initiated by Nura, on behalf of AI, seeking collaboration with the University 
2a. Building and maintaining relationships with organizations and communities
As familiarity grew between Nura and the research team, it was essential that the wider community was fully involved in the proposed research. As noted by Kothari et al, 24 this required commitment to collaboration, communication, rapport building and negotiation. Early ideas and plans for the research were discussed at community meetings with Somali parents. Sabi attended these meetings to familiarize the families with research and to explore their views about a research partnership. Nura provided 'cultural brokerage' between the study team and the local Somali community, and mediated between potential participants' enthusiasm for quick action and improvement, and the slower pace required for research processes. The concept of research is not always well understood in non-western communities. 25 Initially, some of the Somali parents thought this research could lead to finding a 'treatment' or 'cure'.
Nura and Sabi consistently clarified that the aims of the research were not to seek a cure for autism but to help understand the experiences and needs of families affected by autism. Nura noted that this uncertainty cropped up many times throughout the life cycle of the project and at each stage she had to find ways to explain the nature 
Fiona noted that because she could not speak Somali, it was challenging to develop trust and rapport with participants: their non-verbal cues were not always easy for me to read and this maintained my sense of being an outsider. I relied on Nura to maintain rapport which felt uncomfortable at times.
It has been acknowledged that 'the power and privilege conferred on researchers by their university affiliations may potentially affect collaborative processes with other stakeholders and communities'. 12 In order to redress the balance of power, the team attempted to create a sense of ownership of the research and its outputs among the members of AI, via regular community meetings throughout the project. These were structured to elicit feedback which was then built into the project. Before starting the dissemination phase, Fiona and Nura together presented the findings of the research at a wellattended community meeting. It stimulated much debate and elicited feedback that the themes made sense to other families. As plans developed for further impact work, informal discussions were held at AI to ascertain the priorities and views of Somali families who are affected by autism. The co-researchers believe that this was a crucial part of maintaining communication and demonstrating that the research was not merely an opportunity to 'take knowledge' but could
give something of value back to their organization to help increase understanding and tackle stigma about autism in the Somali community. At a meeting to discuss the film, mothers said that they wanted the film to include the voices of professionals who work with their children, in order to get some answers for the questions that they have.
While the concept of co-production promotes equal partnership between professionals and citizens, this may be difficult to achieve or measure. In this study, equal power meant valuing experiential knowledge 26 and actively sharing decision making 1 at each stage of the project, from formulating the research question to agreeing recommendations and negotiating on-going impact work.
2b. Developing individual relationships through flexibility and reflection
Successful co-production requires specific personal qualities in key contributors, such as openness, tolerance and flexibility. 6 Fiona reflected: 'We relied on each other's insider expertise and knowledge of research and Somali culture to negotiate the phases of research. In particular, informed consent was challenging for Nura to explain to participants, requiring time and patience. In the data collection stage, through the process of bilingual co-interviewing, which required openness, trust and continual reflection, our relationship as co-researchers was cemented'.
When collecting data, it was of key importance that participants had the opportunity to tell their stories in their preferred language. 18 Through a combination of Fiona's experience of qualitative interviewing and Nura's interpreting skills, the co-researchers were able to successfully conduct the research interviews in English The time and effort taken to invest in and manage relationships have been highlighted as a cost of co-production. 1 Negotiating and renegotiating their identities as insiders and outsiders also had some personal costs for the co-researchers. Throughout project, Nura and Fiona had to challenge themselves regularly to step outside the comfort of their own identities and roles. Nura attended several academic and professional conferences which she initially experienced as an 'outsider'. When attending community events, Fiona had to tolerate her own discomfort of the language barrier and lack of understanding. These costs were offset by the benefits of personal and professional growth, as well as to the project as a whole.
Developing skills and capacity through opportunities for personal growth
Both Nura and Fiona benefited from increased expertise and capacity in their skills as qualitative researchers. Before starting the research, Nura completed a course in qualitative research skills, which increased her understanding of and involvement in the research process. Sharing the process of systematic data analysis was a learning curve for Nura and her research skills were supported by Fiona. Nura reflected that: 'Fiona was a research mentor for me, whilst I was a mentor for her in understanding the community, bringing greater depth to her analysis'. Presenting the research findings required flexibility as Fiona and Nura negotiated a structure to the presentations that played to both of their strengths and ensured they were presenting the research as equals. Nura's increased research experience enabled her to take up posts to conduct several further research projects linked to Somali and BME community well-being research where the combination of cultural understanding and research
Authors INVOLVE 7
Roper and Grey 11 1. Establishing effective partnerships (1) Sharing of power: the research is jointly owned and people work together to achieve a joint understanding (2) Including all perspectives and skills: make sure the research team includes all those who can make a contribution (3) Respecting and valuing the knowledge of all those working together on the research: everyone is of equal importance (4) Reciprocity: everybody benefits from working together (5) Building and maintaining relationships:
an emphasis on relationships is key to sharing power. There needs to be joint understanding and consensus and clarity over roles and responsibilities. It is also important to value people and unlock their potential.
(1) Consumers are partners from the outset: consumers are involved in setting the priorities and agenda and making decisions from the very beginning 2a. Building and maintaining relationships with organizations and communities 2b. Developing individual relationships through flexibility and reflection 2a and 2b through:
• Reciprocity • Power-sharing • Inclusion of all perspectives and skills • Valuing knowledge of all partners (2) Power differentials are acknowledged, explored and addressed: Co-production means that the more powerful partners relinquish power and support empowering environments for others. Using a co-production methodology means the balance of power is challenged and consumers can exert influence 3. Developing skills, capacity and opportunities for personal growth (3) Consumer leadership and capacity are developed: Co-production is a mechanism for learning and developing knowledge. A genuine partnership builds the capacity and harnesses the knowledge and skills of everyone involved experience was a distinct asset. It further motivated and empowered her to pursue further her dream of undertaking a PhD. From an organizational perspective, the capacity of AI grew significantly during the lifespan of the research, community theatre and on-going impact work. Growing interest in the organization enabled AI to appoint an advisory board. This will be discussed in the subsequent section.
| IMPAC T
In line with quality criteria for Participatory Health Research (PHR), this study produced knowledge which was 'local, collective, co-created' 21 The findings supported previous research that immigrant populations require appropriate help and support in relation to autism services, 14 not least because early diagnosis and intervention led to improved outcomes for their children. 27 In Bristol, the Somali community are the second largest migrant group and more than 80
Somali families are known to have one or more children with autism.
Participatory Health Research advocates that co-produced knowledge is accessible to multiple audiences, over and above academic communities 21 and the knowledge for this study had relevance for Somali communities in other cities and countries, who have less well-established networks of support, as well as for other BME groups who may face similar cultural challenges when seeking support for autism. The need to improve awareness, reduce stigma and provide support to encourage families not to delay seeking help for their children was of key importance.
It also had relevance for policymakers, practitioners and others who could use the information to make change. 21 As the co-researchers shared the study findings, professionals working with Somali families began to request more resources, to increase their cultural understanding of autism, to refine and to improve the delivery of services. This led to a number of new synergies, as the team strove for a broad impact to bring about change through social learning. 12, 21 In the second part of the paper, the co-authors map the micro-to macrolevels of impact that grew from this co-produced knowledge, using a 'social model of impact' and framework which aims to 'capture multi-layered and potentially transformative impacts of co-produced research'. 
| Micro: Individual
Nura reflected on the transition from her 'weak public voice', prior to the research collaboration to a 'strong public voice' 28 after its dissemination (most aptly illustrated through her TEDx talk 20 For the research team, the experience also had individual level impact in increasing skills and expertise in coproducing research
with an under-served community, using bilingual interviewing.
| Micro: Group
The success of this initially small-scale research project demonstrated to all partners the potential for future collaboration, increasing trust and willingness to work together in the future. The co-produced research led to on-going collaborative work between the initial partners (AI, CLAHRC West, ACTA and University of Bristol) and new partners (Therapeutic Media) to produce resources for greater impact.
The film Overcoming Barriers: autism in the Somali community 22 is a tangible example of how successful co-production in research can lead to fruitful working relationships for on-going impact.
| Meso: Organization level
AI has greatly increased in capacity since the research and allied work began, from 50 families in 2015 to more than 80 families by 2019.
Much of this is due to the increased awareness among the Somali community about autism and the availability of support through AI.
Tangible benefits have also been realized for the academic organizations who have published a number of peer-reviewed papers and have had the opportunity to share of the co-produced knowledge with a variety of local and national stakeholders. The film 22 is being embedded into training for health, education and social care professionals, trainees and policymakers to improve awareness among service providers of culture-specific issues in autism.
Beckett et al 12 suggest that macrolevel impact can be achieved through, 'brokering relationships and engaging with opportunities that arise from co-produced work'. Since disseminating the research findings, opportunities have led to the formation of partnerships and synergies between AI and a range of health, social care and education providers.
| Health
Healthwatch Bristol worked with AI to produce a report, 29 
| Social care
The 
| Macro: Societal
Beckett et al propose that co-produced knowledge can be 'transformative at a broader macroscale where co-produced research combines with other interventions, wider policies or practice priorities to create dynamic synergies'. 7 While it is difficult to assess the macroimpact of co-produced knowledge, a facilitator to achieving impact at a societal level maybe achieved through presenting co-produced knowledge in accessible and creative formats. 12 The use of both community theatre and film is examples of how this co-produced knowledge reached multiple audiences and disseminated knowledge widely in a lasting format. Since its launch, the film Overcoming Barriers 22 has been shared internationally, viewed more than 150 000 times, and is generating discussion and debate.
| CON CLUS IONS
This paper presents the reflections of co-researchers about their experiences of a co-production journey, as insiders and outsiders, stepping in and out of each other's worlds. The sharing of skills, knowledge and power was central to this process and was achieved through the development and maintenance of relationships, reciprocity, flexibility and continuous reflection. Through shared experiences and learning, skills and capacity were built both for individuals and organizations.
The co-produced knowledge was mobilized in creative and accessible ways, through theatre, film, media and TEDx talks, reaching diverse audiences, locally, nationally and internationally. This was only achieved through the development of partnerships with numerous organizations. In turn, this sparked synergy with providers in health, social care and education. This project demonstrates how real opportunities for all partners to be equitably involved to the maximum degree possible throughout the research process can affect social change. 21 Ultimately, this is a story of how co-produced research can become a catalyst for impact that is dynamic and complex achieving multi-layered impact.
In summary, the co-researchers identify key challenges for consideration, as well as factors which contributed to this co-produced knowledge and the on-going impact:
Challenges to co-production:
• The investment required by community research partners to explain and build trust in the research process
• Language barriers, cultural understandings and lack of shared concepts such as scientific research and consent, which can affect trust and rapport between researchers and community members
• The time and effort required for co-researchers to step outside their comfort zones into each other's worlds.
Factors supporting co-production:
• The involvement of at least one person who is willing and able to advocate for a community group and to bridge the gap between research institutions and community organization
• Building and maintaining trust between key players in the coproduction process. This can be achieved through continual reflection, appreciation of and sharing knowledge and expertise, and commitment to flexibility within roles
• Willingness to engage in creative forms of knowledge sharing in order to reach diverse audiences, such as community theatre and film
• Willingness to harness opportunities to collaborate with organizations who have capacity to take the research findings and key messages and implement them into social change.
ACK N OWLED G EM ENTS
We wish to thank the members of Autism Independence, without whose support this work would not have been possible. In preparing this paper 
